The DMUK Collaboration -bringing together the UK Direct Dark Matter Search Community.
Resolving the nature of dark matter is widely recognised as one of the most important unresolved issues of modern science. Direct search experiments aim to observe the very rare interactions of dark matter particles as they scatter from super-sensitive detectors located deep underground. The UK has tremendous strength and depth in this field, having pioneered many of the technologies, and having posted many of the world's leading results.
The UK dark matter community has grown significantly, with 5 academic appointments over the past 5 years, increasing the total number of academics to 13. The institutes currently involved are Edinburgh, Imperial, Oxford, RAL, Royal Holloway, Sheffield, Sussex and UCL. This expansion highlights the importance of the field and is testimony to the UK reputation, world standing and expertise in this area. The enlargement of the UK community has increased the necessity of coordination internally and within an international setting, making it desirable to implement a long-term UK strategy. With these objectives, it was decided at the Future of Dark Matter in the UK workshop, held at the Royal Astronomical Society in London on 13th August 2012 to establish DMUK, a collaboration within which the above challenges can be addressed. The IOP Astroparticle Physics Committee organized the workshop with support from the IOP, the IPPP and the Royal Astronomical Society.
The most important short-term task for the DMUK is the implementation of a coherent single strategy for the future development of this field. Internationally, we see a race towards large tonne-scale detectors, and as a UK community we are building upon the synergies afforded by current UK activities to ensure true UK leadership roles on such future instruments within international collaborations. The formation of DMUK is seen as a welcome step forward and has attracted already positive comments. It aims to provide an opportunity for the UK direct dark matter search community and the STFC to work in partnership towards maximizing UK impact and science return. The contact person for enquiries on DMUK is Professor Hans Kraus of the University of Oxford.
Hans Kraus, h.kraus1@physics.ox.ac.uk 
Ultra-High Energy Cosmic Rays
Interest in the study of ultra-high energy cosmic rays continues to grow. The Pierre Auger Observatory, in which UK scientists still play a part despite the end of support from STFC, remains a major source of important data although it is recognised that it is too small to answer the question of the anisotropy of the highest energy cosmic rays with precision. Discussions have begun amongst different groups to plan for a World Observatory perhaps 10 times larger than the present instrument. A first discussion took place at a meeting in CERN in February 2012 with the title 'International Symposium on Future Directions in UHECR Physics' which was attended by about 150 scientists. A long-term objective is to build a World Cosmic-Ray Observatory perhaps 30 times that of the 3000 km 2 of the Auger Observatory.
It is recognised that before funding for such a monster can be sought, some of the present differences between the interpretations of results from different groups must be resolved. Accordingly, Working Groups have been established comprising of scientists from the various teams. Of particular interest is the report of the Working Group (to be published in the proceedings of the CERN meeting) on the mass composition of cosmic rays at energies above 10 18 eV. There has been a disagreement for some time as to whether the mean mass increases with energy (the Auger view) or remains constant and protonic (the HiRes position) above ~ 3 x 10 18 eV. The best-known method of estimating the mass is to compare the mean depth of shower maximum, obtained as a function of energy, with what is predicted from models of shower development made using Monte Carlo simulations based on models of hadronic interactions. The 'raw' experimental situation is summarised below.
The plot shows a summary of Xmax measurements from ultra-high energy cosmic ray air shower experiments.
The manner of data selection is rather different in each case and accurate comparisons have traditionally proved difficult. To overcome this problem the Working Group chose to make the comparisons at the level of the derived atomic mass, A, expressed in terms of <lnA>, adopting a single model of hadronic interactions. The results are shown below.
Chi-squared tests show that a picture in which the mean mass increases with energy better describes all data sets. It is also clear that about 4 times as many events are needed from Northern Hemisphere sites to achieve the precision of the Auger work. The conclusion that the mass increases with energy is supported by other measurements of shower parameters that deduce X max less directly but with quite different systematic uncertainties. In my view the evidence now points to a mass composition that is enriched in heavy nuclei at the highest energies, a result which has implications for the expected fluxes of high-energy neutrinos.
Of course, the conclusion depends on a smooth extrapolation from LHC physics, particularly of cross-section, multiplicity and inelasticity, to energies well-beyond that attained at CERN. In an act of 'self-help' the Auger collaboration have reported a measurement of the total proton-proton cross-section for a centre-ofmass energy of 57 TeV (see last Newsletter and P Abreu et al., Phys Rev Letters 109 062002 2012) that fits smoothly to the extrapolation of recent LHC data.
Alan Watson, a.a.watson@leeds.ac.uk The DEAP-3600 experiment at SNOLAB Direct detection of dark matter is internationally recognized as one of the top priorities of science today.
The DEAP-3600 experiment is the next phase of using single phase liquid argon (LAr) as a detection medium for dark matter interactions. The experiment is under construction at SNOLAB, which is located in an active nickel mine in Ontario, Canada. SNOLAB is currently the world's deepest laboratory; it is a 3,160 m 2 class 2000 cleanroom located 2 km underground in order to shield experiments from cosmic rays.
Only one cosmic ray passes through 1 m 2 of SNOLAB every three days. Low levels of ambient radiation are required to make the challenging experiments engaged in dark matter searches possible.
Single phase detectors rely on scintillation timing to reject background interactions. The scintillation light produced by LAr has two very different time constants. The fraction of light produced by each time constant is very different for nuclear recoils, such as those produced by interactions with dark matter, or interactions from beta-and gamma particles. The scintillation timing allows a discrimination of these electronic backgrounds, the DEAP-3600 experiment expects to achieve a rejection factor of more than 10 10 . Backgrounds are minimized further by building on the technology developed by the Sudbury Neutrino Observatory (where SNOLAB got its name from): using the self-shielding of a large volume of target material, enclosed in a very clean acrylic sphere.
An isometric view of the DEAP-3600 experiment
For DEAP-3600, the central target consists of 3600 kg (1000 kg fiducial volume). The scintillation light produced by LAr is 128 nm, for which acrylic is opaque. To overcome this, the inside of the vessel will be coated with a wavelength shifter: Tetraphenyl Butadiene (TPB), which shifts the light to above 400 nm. The light produced by the TPB is observed by 255 photomultiplier tubes (PMTs) that are coupled to the acrylic vessel via acrylic light guides. These light guides, combined with filler blocks to occupy the space in between the light guides, forms further shielding from electronic and neutron backgrounds. The design of the experiment can be seen in Figure 1 . This experiment will be housed in an eight-metre diameter water shield with an active muon veto.
The collaboration behind this project consists of UK and Canadian institutions. The UK institutes (RAL, RHUL and University of Sussex) are responsible for the calibration of the experiment, which will produce over 99% of the data.
The experiment is currently being assembled at SNOLAB and is expected to start data taking by the end of 2013. The projected sensitivity is a factor of 20 better than the current world-leading limit on spin-independent dark matter interactions.
Simon Peeters, s.j.m.peeters@sussex.ac.uk Building a Hundred Square Kilometre Neutrino Telescope The IceCube Laboratory, which houses the ARA data acquisition computers.
The Askaryan Radio Array (ARA) is a relatively new experiment trying to detect ultra-high energy neutrinos interacting in the Antarctic ice near the South Pole. These neutrino interactions induce particle cascades and result in radio frequency emissions, as predicted by Gurgen Askaryan in the 1960's, and it is this signal that ARA is designed to observe. ARA will consist of an array of 37 sub-stations, each of which constitutes a standalone neutrino detector. These sub-stations are comprised of 16 radio antennae buried deep in the ice, data acquisition electronics and calibration systems. The final array will be approximately 100 times the size of the nearby IceCube experiment and will compliment the excellent mid to high-energy neutrino sensitivity there with world beating ultra-high energy neutrino detection potential.
After
two successful demonstration and development seasons in Antarctica the ARA collaboration has in place two sub-stations, one of which has been taking data continuously for over a year and a half. Much has been learned over the course of their installation in a challenging environment. These lessons will be put to good use as the construction of ARA continues.
This Austral summer ARA plans to deploy a further two sub-stations and upgrade one of the existing test stations. Thirteen members of the collaboration will descend upon the South Pole over November, December and January, their work being roughly split into two categories: infrastructure deployment (including drilling
Installation of the surface signal conditioning and digitisation electronics
and antenna installation) and instrument commissioning (including the calibration).
The radio clarity of the ice and the acceptance volume (and hence aperture of the sub-station) greatly improves with the depth of the antennae, meaning that it is of great importance to overcome the technical challenges in drilling deep into the ice. An upgraded drill system and the techniques used will mean that this season's stations will have their antennae buried at 200m depth, four times as deep as previously achieved.
Among the many developments to the station design is an improved data acquisition system that will be used in the two new stations as well as in the upgrades to one of the test stations. The improvements include significant event buffering that will enable these and future sub-stations to form inter-station triggers and increase the array's sensitivity.
The UK's involvement in the experiment comes from the UCL group, which is making significant contributions in online and offline software, hardware and firmware development as well as analysis of the data from the test stations. Jonathan Davies, a PhD student, will be travelling as part of the instrument commissioning team this year, working on the calibration using in-situ calibration antennas to asses and quantify the neutrino sensitivity and functionality of the new sub-stations.
Jonathan Davies, jdavies@hep.ucl.ac.uk 
EDELWEISS looks for low mass WIMPs
The past year has been interesting time for all dark matter searches. At the start of this year interest in low mass WIMPs (with a mass around 10 GeV/c 2 ) as a dark matter candidate was at a high. As no new particles have been seen in collider experiments at this energy, high mass WIMPs have been generally favoured, but the results from the CRESST experiment -hinting at a low mass dark matter particle, not too far off other possible signals from the CoGeNT and DAMA experiments, revived interest in this possibility. All the more intriguing that this was at a level apparently excluded by the CDMS, XENON and ZEPLIN-III projects.
This discrepancy is not too surprising, when we consider the formidable challenge that dark matter searches face. A dark matter signal of just a few interactions in many months of data taking, is easily masked by a radioactive background many orders of magnitude higher. Experiments are obliged to run in deep underground laboratories, surrounded by layers of shielding of radiopure copper and lead, and polyethylene (to absorb neutrons); and sophisticated background discrimination methods. Yet at this level of sensitivity, there is always the possibility that an overlooked source could mimic the signal of dark matter. Could a radioactive contamination in excess of that estimated explain the CRESST result?
Resolving this mystery needed further information. At the start of this year, the Oxford group published a reanalysis of the previous CRESST data run from 2007. When this data was originally analysed, low mass WIMPs were not considered. By reanalysing it using the same criteria as used for the new analysis (also looking at interactions with light nuclei), we could improve the limit from this run for low mass WIMPs. This cut into the CRESST 'signal' region, showing that CRESST 2007 data is in mild tension with CRESST 2011 [see Phys Rev D 85 (2012) 
Now the EDELWEISS collaboration have finished a low energy analysis of the EDELWEISS-II data from 2009-2010. The EDELWEISS ID detectors have excellent background discrimination, by using a combined measurement of the ionization signal in germanium crystals, with the temperature rise induced by a particle interaction when the crystals are cooled to millikelvin temperature, they can reject nearly all gamma interactions. Surface interactions, the sensitivity limiting background at an earlier phase of EDELWEISS, are rejected using interleaved electrodes biased at different potentials to identify and veto interactions close to the crystal surface.
This technology was used to collect the data leading to the EDELWEISS II result published last year, with an analysis threshold set at 20 keV. Analysing the low-energy data is a completely different game, requiring different cuts. Although the background is significantly higher, so is the expected signal, especially for low mass WIMPs. This makes the exercise worthwhile. The result (to be published shortly in PRD) shows that the EDELWEISS data also excludes the CRESST signal region [arXiv:1207.1815].
So it looks as if we have still not seen any dark matter interactions and, given the null results from searches for supersymmetric particles at the LHC, it seems likely that whether high or low mass, the interaction cross section for WIMPs may be far lower than the reach of current experiments. Hence we are now looking to future, which means bigger detectors, and better background discrimination.
EDELWEISS-III is now well under way and aims to take a dark matter run next year using an array of 40 FID-800
detectors. Further improvements are under way or planned, including the replacement of components close to detectors with materials of better radiopurity.
Searching for anything at this level (one event per year) requires a full knowledge of the processes which can produce background events. To fully understand this, the Sheffield group (Kudryavtsev and Robinson) has developed a Geant-4 simulation of the full apparatus. One thing this revealed is that the largest background for EDELWEISS-II was associated with the cabling and connectors to read the signals -as these must be installed inside all the shielding, right by the detectors -selection of low radioactivity materials is crucial. The Oxford group (Kraus, Coulter, Henry, Zhang) is developing new Kapton cabling which meets these requirements.
EDELWEISS-III is a stepping stone towards EURECA, a tonne-scale cryogenic experiment, and provides opportunity to validate components for EURECA. The UK groups have the vital expertise and experience that is necessary to achieve the miniscule, one event per tonne of target per year, background level and thus play a key role in the design of EURECA.
Sam Henry, s.henry1@physics.ox.ac.uk A FID-800 Detector for EDELWEISS-II Hanging Tough with Advanced LIGO The international network of gravitational wave detectors is currently undergoing significant sensitivity upgrades to the second generation or "Advanced" status which will open up the gravitational window on the Universe. In the United States the 4km arm-length Advanced LIGO (aLIGO) detectors in Hanford, WA and Livingston, LA will complete infrastructure installation by 2015. This will be followed by a period of commissioning where the instrument sensitivities will be incrementally improved to design sensitivity. An improvement in sensitivity by a factor of 10 over initial LIGO will increase the volume of space that can be searched by a factor of 1000, and with an increase also in the frequency range down to 10 Hz, detections of the standard candle of binary neutron stars are expected weekly to monthly. Three interferometers will be built, with the current plan to place one of the three in India to extend the baseline of the LIGO -and worldwide -network of detectors.
The archetypical noise curve for ground-based interferometric gravitational wave detectors is limited by so-called "fundamental" noise sources. The high frequency region is limited by photon shot noise. The central and most sensitive region is limited by thermal noise from the test masses and their coatings. At low frequencies several sources are important, all of which rise steeply towards low frequencies: residual seismic noise and Newtonian gravity gradient noise, radiation pressure noise from photons bombarding the test masses and thermal noise associated with the test mass suspension. The use of fused silica suspensions is driven by the effort to reduce the thermal noise level to 10-19 m/√Hz at 10 Hz for each mirror.
At the heart of each aLIGO detector are four large mirrors -test masses -made of fused silica, two in each arm of the interferometer. To look for gravitational waves we compare the relative separation of the test masses in each arm. The principal job of each suspension is to support a mirror while isolating it from external motion. Any motion that does get through the seismic isolation system and the suspension contributes to seismic noise that could mask gravitational wave signals. To reach the sensitivity goal of aLIGO, the suspensions must be much more complicated than those used in initial LIGO (each suspension contains approximately 1500 custom-made parts and 2000 off-the-shelf components). Instead of simply hanging the test mass from the suspension point, a chain of four suspended masses is used, where each additional stage provides ever greater attenuation of seismic noise. But attenuating the external motion alone is not enough: the suspensions also contribute some additional motion of their own -thermal noise -and this must also be reduced. This motivated the change from the steel wires of Initial LIGO to fibers made of fused silica -the same material as the mirrors -which has intrinsic losses three orders of magnitude lower than steel! The technology needed to build today's all-glass suspensions are a product of decades of experience, pioneered by the Glasgow group in the UK-German GEO 600 detector. A laser pulling machine based on a CO2 laser was adopted for aLIGO due to the tight reproducibility of the fiber dimension and the fact that laser heating does not produce water and gas byproducts. The diameter and length of the fiber can be chosen by adjusting the speed and distance moved by the pulling motors. This allows production of the tapered fibers necessary for aLIGO. Laser pulling machines have since been built (by the Glasgow group) and shipped to both VIRGO and LIGO for construction of the fused silica monolithic suspensions required for the Advanced detector network. In 2010 an important milestone was reached when Glasgow personnel travelled to MIT to weld and install the first monolithic prototype at MIT. Following this success, installation of the first monolithic suspension at LIGO Hanford took place in autumn 2011, realizing a major milestone for the aLIGO project (see figure) . As a tribute to the successful transfer of the necessary skills, all welding was performed by Livingston and Hanford staff with Glasgow personnel there to offer advice and support. At the time of writing we are preparing to carry out the first monolithic suspension at LIGO Livingston What next? Our first priority is to complete all the monolithic suspensions for aLIGO. Assuming LIGO India goes ahead, we will also need to train our Indian colleagues, as well as help them to build up the infrastructure and equipment necessary to carry out the construction of monolithic suspensions.
Designs for possible upgrades to the current suspension design to allow us to push the noise down even further are already under active study, along with novel possibilities for enhancing the baseline sensitivity of the Advanced instruments using cryogenics and/or other materials such as silicon. These key developments will allow us to maximise the scientific return anticipated as the new field of gravitational astronomy commences.
Giles Hammond, Giles.Hammond@glasgow.ac.uk The aLIGO monolithic suspension with a 40kg test mass.
LUX at the End of the Tunnel
The Large Underground Xenon (LUX) experiment is a liquid xenon time projection chamber soon to join the hunt for dark matter WIMPs at the Sanford Underground Research Facility (formerly the Homestake mine), in South Dakota. A major milestone has just been achieved with the successful transport and installation of the LUX instrument at the new Davis Complex at the 4850' level underground. This event followed over a year of detailed testing of the detector in a purposebuilt surface facility at the site. The team of some 70 US researchers has been joined by the ZEPLIN groups from Portugal (LIP-Coimbra) and, more recently, from the UK (Imperial, Edinburgh and UCL). LUX will see 'first dark' in early 2013 after initial commissioning runs in 2012.
Evidence continues to mount for the existence of cold dark matter particles permeating the universe -and gathering in our corner of the Milky Way to the tune of about one per pint of volume. Weakly Interacting Massive Particles (WIMPs) remain the candidate of choice of most astrophysicists and cosmologists. Undoubtedly, the LHC has been very successful at ruling out some popular particle models that could underpin WIMPs, but many alternatives remain
The LUX dark matter detector lowered into its shielding water tank, 1.5 km underground at the Sanford Laboratory, Homestake Mine, US (image credit: Matt Kapust, Sanford Underground Research Facility).
to be explored. Direct searches for galactic dark matter -"our" dark matter, bathing us here on Earth -are an essential quest to answer this age old mystery. LUX employs the most sensitive of direct search technologies: the xenon emission detector pioneered by the ZEPLIN and XENON programmes. It contains 300 kg of active liquid xenon and provides extremely sensitive readout of two response channels simultaneously for each particle interaction: it can detect a handful of scintillation photons and ionisation charge down to a single electron. This exquisite sensitivity is essential to search for the very weak and rare signatures expected in WIMP searches: a few nuclear recoils with keV energies per year in a 100 kg detector.
LUX will operate within a large water tank to reduce the external backgrounds that exist even in the confines of an underground laboratory. The ability to reconstruct interactions with millimetre accuracy will further enable the self-shielding of an inner fiducial volume from external particles, a key feature of these detectors.
After tests on the surface within a smaller water tank, which confirmed stable operation and the excellent light yield of the chamber, the system was packaged and transported underground in July. LUX will achieve world leading sensitivity in 2013, surpassing the present best result by an order of magnitude with one year of running.
Henrique Araujo, h.araujo@imperial.ac.uk 
UCL Join the Hunt for Galactic Dark Matter
The Department of Physics & Astronomy at University College London (UCL) has recently appointed Chamkaur Ghag to lead a new dark matter research programme within the High Energy Physics Group. The experimental activity focuses on the direct detection of the expected signature from galactic dark matter Weakly Interacting Massive Particles (WIMPs) scattering off target nuclei within the world's most sensitive instruments -ultra-low background liquefied noble gas time projection chambers (TPCs).
Two-phase noble liquid TPCs offer particularly attractive prospects for dark matter detection through excellent background rejection capability and cost-effective scalability. Liquid xenon (LXe) in particular is intrinsically radio-pure, has powerful self-shielding, and is sensitive to low energy nuclear recoils with good energy resolution. With simultaneous detection of both ionisation at the single electron level and scintillation signals down to a few keV, two-phase instruments also have 3-D position sensitivity to define a fiducial region and provide diagnostics on problematic surface effects. LXe TPCs have demonstrated remarkable success in recent years to advance the sensitivity reach of dark matter detectors and now dominate the field, providing the best prospects for a discovery.
Chamkaur worked on the UK-led LXe based ZEPLIN programme that operated increasingly sensitive detectors underground at Boulby Mine in the North East of England, culminating in the ZEPLIN-III experiment excluding spin-independent WIMP-nucleon cross sections above 3.9×10 −8 pb. Since the completion of the ZEPLIN programme, Chamkaur has been part of the US-led XENON collaboration that followed a similar trend of demonstrating progressively sensitive LXe TPCs at the Laboratori Nazionali del Gran Sasso in Italy. Recent results from the XENON100 detector from a 225 live day run have set the world's most stringent limit on the WIMP-nucleon interaction cross-section. At 2×10 −9 pb this is over an order of magnitude more sensitive than any competing experiment (arxiv:1207.5988). The corresponding WIMP-neutron spin-dependent crosssection is expected to be several times lower than the best published to-date, which is set by ZEPLIN-III.
UCL have now joined UK collaborators at Imperial College and the University of Edinburgh in the LUX experiment. LUX, the largest two-phase LXe dark matter detector in operation, recently completed successful surface tests and has now been transported underground at the Sanford Underground Research Facility, South Dakota (see article 'LUX at the end of the tunnel'). With (O)300 kg active xenon, LUX will increase the reach of direct dark matter detectors by a further order of magnitude in 2013.
In parallel with exploitation of LUX, UCL are engaged in the design and R&D effort towards the next generation LUX-ZEPLIN experiment. Building on the experience and expertise gained from operation of LXe TPCs that have repeatedly carved into unexplored electroweak phase-space, realising orders of magnitude increases in sensitivity at each stage, LUX-ZEPLIN will benefit from a fiducial mass at the tonne scale. The projected sensitivity of LUX-ZEPLIN is (O)10 −12 pb, covering a significant range of theoretically motivated dark matter candidates. Together with results from the LHC, LUX-ZEPLIN could determine if WIMPs are the full explanation for the non-baryonic dark matter observed in the Universe.
Exploring wider application of noble gas TPC technology, Chamkaur will also be conducting R&D at UCL with noble detectors for low background neutrino experiments.
Chamkaur Ghag, c.ghag@ucl.ac.uk The current state of the field in the hunt for dark matter WIMPs. The recent results from the XENON100 detector exclude spin-independent cross-sections above 2x10 -9 pb.1 Imperial College is providing a charge management system which is intended to neutralise charge build up on the isolated proof-masses due to the action of cosmic-rays. The system will use UV photons to release photo-electrons from the proof-masses and their immediate surrounding electrodes. Daniel's main contribution was to produce a simulation of the discharge system and use this to inform the design of the LISAPF instrument itself. His simulation was based on the GEANT4 toolbox and included a photon transport segment to track UV photons through a very complicated inertial sensor geometry and record points at which electrons were liberated. From an electrostatic model he was then able to predict how the electrons would then move under the influence of time dependent electric fields within the sensor. His model was used to provide input to the instrument prime contractor, ASD GmbH, on the effect of various modifications to the sensors. Daniel performed part of the flight UV lamp manufacture and helped carry out performance testing of the flight hardware.
Dr Daniel Hollington
LISAPF also carries a radiation monitor designed at Imperial (built by a Spanish group in Barcelona) and Daniel undertook extended GEANT4 simulations of the monitor performance and took part in proton beam tests of the flight monitor at PSI. His analysis verified proper operation of the monitor, albeit highlighting some previously unknown alignment effects, and provides the definitive performance document for that subsystem.
Finally Daniel undertook development work on newly available UV light emitting diodes which are attractive alternatives for LISA/NGO to the low-pressure Hg lamps on LISAPF. For this work he commissioned a vacuum spectrometer and took spectral profile measurements of the output from the diodes and then studied the temperature and current dependencies as well as investigating aging effects. His work was central an ESA award to ICL to continue this work.
Tim Sumner, t.sumner@imperial.ac.uk Another Year, Another Successful Student Meeting
The annual Particle and Nuclear Astrophysics Student Meeting organised by the Institute of Physics' APP group, this year took place at the University of Leicester, in March. It brought together seventeen postgraduate students from seven institutions across the country, most of whom presented their work over the course of the afternoon, following an introductory talk by Professor Jim Hinton over lunch. Research discussed covered a diverse range of topics, including gamma-ray astrophysics, nucleosynthesis, ultra-high-energy cosmic rays, terrestrial searches for dark energy, neutrino experiments, and the modelling of dark matter profiles. This stimulated many interesting questions, and introduced many new acronyms!
The event is designed to place the work of individual PhD students in a wider astrophysical context, and demonstrate the links between theoretical and experimental endeavours, and the great potential of multi-messenger astronomy, of particular importance to astroparticle physicists. With the advent of instruments built to detect gravitational waves, dark matter candidates and astrophysical neutrinos, and the promise of next-generation gamma-ray telescope array CTA, it is an exciting field to be working in as a young researcher in the UK. In nuclear astrophysics meanwhile, ongoing developments in radioactive ion beam technology have enabled more detailed measurements of nuclear reaction cross sections for nucleosynthesis processes -such as hot CNO-cycle breakout, and rprocess seed nuclei synthesis pathways -in novae and other exotic stellar environments.
The yearly half-day meeting is organised by the student representatives for the APP group, and is free to attend. Participants are encouraged to share their work in the form of a short talk or poster, providing an excellent opportunity for them to practice presentational techniques in a less formal environment and create contacts in the field. Next year it will be hosted at the University of York.
Kate Dutson, kld23@star.le.ac.uk 
IOP APP Group Survey 2012
At the June 2012 meeting of the Institute of Physics Astroparticle Physics group, it was proposed that we initiate a simple survey of our membership with the aim of exploring what more we can do for our community. A SurveyMonkey web-based questionnaire site was generated. Thirty-two sets of responses were collected. Some of the highlights are are summarized below:
Do you think the IOP Astroparticle group does a good job of representing the Astroparticle Physics Community in the UK?
It sounds like we should do more newsletters, and make sure our emails are more robustly sent to the community. We may also like to consider alternative mechanisms for disseminating information.
Currently the IOP Astroparticle Group shares its annual meeting with the High Energy Particle Physics (HEPP) Group, should this continue or should some of the meetings be with the Royal Astronomical Society Instead?
It seems that our present arrangement with the HEPP group is at least acceptable. We should continue to monitor for opportunities for meetings, or perhaps focused sessions at NAM, and possibly our own independent meeting
